PAT -NO: 



JP410168161A 



DOCUMENT- I DENT I FIER : 



JP 10168161 A 



TITLE: 

SEMICONDUCTOR DEVICE 



THERMOSETTING RESIN COMPOSITION AND 



USING THE SAME 



PUBN-DATE: 



June 23, 



1998 



INVENTOR-INFORMATION: 
NAME 

HOSOKAWA, TOSHITSUGU 
HARADA, TADAAKI 
IKEMURA, KAZUHIRO 
MISUMI, S ADAH I TO 
NISHIOKA, TSUTOMU 
TANIGUCHI, TAKASHI 



ASSIGNEE- IN FORMAT I ON: 

NAME COUNTRY 
NITTO DENKO CORP N/A 



APPL-NO: JP08333952 
APPL-DATE: December 13, 1996 



INT-CL (IPC): C08G059/40, C08L063/02 , H01L023/29 , 
H01L023/31 



ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain a thermosetting resin 
composition excellent 

in storage gtability and to produce a semiconductor device 
having high 

reliability by using the resin composition. 
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SOLUTION: This semiconductor device is obtained by 
sealing a semiconductor 

element by using a thermosetting resin composition 
comprising a thermosetting 

resin and a curing agent and containing the following 
components X to Y. The 

component X: a curing accelerator-containing microcapsule 
having a core/shell 

structure in which the core part comprising a curing 
accelerator is coated with 

a shell comprising a thermoplastic resin. The component Y 
inorganic filler 

whose particle diameter is set to 0,5-1.5 times based on 
particle diameter of 

the curing accelerator-containing microcapsule which is th 
above X component. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the reliable semiconductor device using an epoxy resin 

constituent and it excellent in storage stability and homogeneity hardenability. 

[0002] 

[Description of the Prior Art] Generally, using the thermosetting constituent which used thermosetting 
resin, such as an epoxy resin, the closure of the semiconductor devices, such as a transistor, and IC, LSI, 
is carried out, and they are semiconductor-device-ized. Generally as this kind of a thermosetting resin 
constituent, the curing agent, the hardening accelerator, and the minerals bulking agent are blended with 
thermosetting resin, such as an epoxy resin. 

[0003] However, if the hardening accelerator is blended, in order that a hardening reaction may promote 
beforehand, just before using it, the above-mentioned thermosetting resin constituent mixes a hardening 
accelerator, and is usually used. Although the hardening accelerator is saved independently and it blends 
and mixes if needed, since the working life after mixing is comparatively short, when it cannot mix in a 
large quantity, therefore uses it so much, such a thermosetting resin constituent must be divided and 
blended with small quantity [ every ] multiple times, and its working capacity is very bad. 
[0004] The epoxy resin constituent for the semi-conductor closures containing a hardening-accelerator 
content microcapsule which enclosed the hardening accelerator as what solves such a problem on the 
other hand in the microcapsule which used the epoxy resin as a shell section (wall membrane) formation 
ingredient is proposed (JP, 1-2426 16, A). Furthermore, the epoxy resin constituent which contains the 
hardening-accelerator content microcapsule using the polymer obtained considering ethylene system 
monomers, such as various polymers, such as polystyrene, polymethacrylic acid methyl ester, an 
ethylene-vinylacetate copolymer, polyvinyl toluene, and acrylic rubber, a vinylidene chloride, and 
acrylonitrile, a methacrylic acid, as a monomer of a principal component in addition to the above- 
mentioned epoxy resin as a shell section formation ingredient of the above-mentioned microcapsule is 
proposed variously. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the problem that the above-mentioned hardening- 
accelerator content microcapsule will be destroyed at the time of the melting kneading, and the 
hardening accelerator by which endocyst was carried out is emitted in the case of the production process 
of the epoxy resin constituent which blends and kneads various kinds of above hardening-accelerator 
content microcapsules with other components arises. Consequently, since the hardening accelerator 
emitted to the obtained epoxy resin constituent is being mixed, it is inferior to the preservation stability 
at the time of storage like before. Moreover, since it is inferior to a fluidity when this is used as a semi- 
conductor closure ingredient, the problem that the package by the uniform resin seal is hard to be 
obtained occurs. 

[0006] This invention was made in view of such a situation, and sets offer of the thermosetting resin 
constituent excellent in storage stability, and the semiconductor device which has the high dependability 
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acquired using it as the purpose. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention is a 
thermosetting resin constituent containing a thermosetting resin constituent and a curing agent, makes 
the 1st summary the thermosetting resin constituent containing the following (X) - (Y) component, and 
makes the 2nd summary further the semiconductor device which comes to close a semiconductor device 
using this thermosetting resin constituent. 

(X) Hardening-accelerator content microcapsule with which the core section which consists of a 
hardening accelerator has the core/shell structure covered with the shell section which consists of 
thermoplastics. 

(Y) The minerals bulking agent set up by 0.5 to 1.5 times the particle size of the hardening-accelerator 
content microcapsule whose particle size is the above-mentioned (X) component. 
[0008] That is, without destroying a hardening-accelerator content microcapsule at the time of 
manufacture of a thermosetting resin constituent, this invention persons repeated a series of researches, 
in order to obtain the thermosetting resin constituent with which the microcapsule was distributed by the 
whole constituent at homogeneity. With consequently, the hardening-accelerator content microcapsule 
(X component) with which the core section which consists of a hardening accelerator has the core/shell 
structure covered with the shell section which consists of thermoplastics If the minerals bulking agent 
(Y component) which has the set-up particle size is used so that it may become 0.5 to 1 .5 times to the 
particle size of this hardening-accelerator content microcapsule In order for this minerals bulking agent 
(Y component) to exist in the perimeter of the above-mentioned microcapsule and to show the operation 
like lubricant, it traced that destruction of the above-mentioned microcapsule was prevented. Therefore, 
since a fluidity did not fall without emitting the hardening accelerator by which endocyst was carried out 
when this is used as a semi-conductor closure ingredient while storage stability improves, header this 
invention was reached [ that the semiconductor package by the uniform resin seal is obtained, and ]. 
[0009] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained in detail. 
[0010] The thermosetting resin constituent of this invention is further obtained with thermosetting resin 
and a curing agent using a hardening-accelerator content microcapsule (X component) and the minerals 
bulking agent (Y component) set as a specific particle size, and has usually become the shape of 
powdered or a tablet which tableted it. 

[001 1] Especially as the above-mentioned thermosetting resin, it does not limit, various, conventionally 
well-known thermosetting resin, such as an epoxy resin and a maleimide compound, is raised, and it is 
suitably chosen by the application. For example, generally as a charge of semi-conductor closure 
material, the epoxy resin is used widely. Especially as the above-mentioned epoxy resin, it does not limit 
and a cresol novolak mold epoxy resin, a phenol novolak mold epoxy resin, a novolak bisphenol A mold 
epoxy resin, the bisphenol A mold epoxy resin, a dicyclopentadiene system epoxy resin, etc. are raised. 
It is desirable to use the biphenyl mold epoxy resin expressed with the following general formula (2) 
from the point of having low hygroscopicity by hypoviscosity, especially. 
[0012] 



[Formula 2 




CH 2 CHCH 2 0-^O/— \0> 0CH 2 CHCH 2 - (2) 

usa* (2) Kfcvc. r, -r 4 t±. 7km^£tzi±&mmi-i 

[0013] the above-mentioned formula (2) — setting — Rl -R4 ******„ what has a hydrogen atom and a 
methyl group is desirable, and that from which a hydrogen atom especially serves as a methyl group at 
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70 or less % of the weight also in it has the much more desirable remainder from a low hygroscopic and 
reactant point. 

[0014]. As such a biphenyl mold epoxy resin, weight per epoxy equivalent 160-350 and the thing of 50- 
150 degrees C of softening temperatures are desirable. 

[0015] It does not limit, especially if a hardening operation is done so to the above-mentioned 
thermosetting resin as a curing agent used with the above-mentioned thermosetting resin, and various 
curing agents are used. For example, when using an epoxy resin as the above-mentioned thermosetting 
resin, generally phenol resin is used as a curing agent. The various phenol resin which does not limit and 
acts as a curing agent of an epoxy resin from the former especially as the above-mentioned phenol resin 
is used. Especially it is desirable to use phenol aralkyl resin, and especially the thing for which the 
phenol aralkyl resin specifically expressed with the following general formula (3) is used is desirable. 



[0017] In the above-mentioned formula (3), the range of 0-40 is desirable especially desirable, and the 
range of a several n repeat is n=0-30. 

[0018] Hydroxy 1 equivalents 150-220 and 40-1 10 degrees C of softening temperatures of the phenol 
aralkyl resin expressed with the above-mentioned general formula (3) are desirable, and they are 
hydroxyl equivalents 150-200 and 50-90 degrees C of softening temperatures more preferably. 
[0019] When phenol resin is used as a curing agent, using an epoxy resin as thermosetting resin, it is 
suitable for the blending ratio of coal of the above-mentioned thermosetting resin and a curing agent to 
blend so that the hydroxyl group in phenol resin may become 0.8-1 .2Eq per lEq of epoxy groups in the 
above-mentioned epoxy resin component. 0.9-l.lEq is more suitable. 

[0020] The hardening-accelerator content microcapsule (X component) used with the above-mentioned 
thermosetting resin and a curing agent is a microcapsule with which the core section which consists of a 
hardening accelerator has the core/shell structure covered with the shell section which consists of 
thermoplastics. 

[0021] Especially as a hardening accelerator by which endocyst is carried out as the above-mentioned 
core section, it does not limit and a well-known thing is used conventionally. And what has the shape of 
liquid in ordinary temperature from the point of the workability at the time of preparing a microcapsule 
in this case or the property of the microcapsule obtained is desirable. In addition, even if it is a solid- 
state in ordinary temperature besides in case own description of a hardening accelerator indicates in 
ordinary temperature that the shape of liquid is liquefied by ordinary temperature, what the organic 
solvent of arbitration etc. was made to dissolve or distribute, and was made liquefied is included. 
[0022] And as the above-mentioned hardening accelerator, hardening accelerators, such as an amine 
system, an imidazole system, the Lynn system, a boron system, and a Lynn-boron system, are raised, for 
example. Specifically Ethyl guanidine, trimethyl guanidine, phenyl guanidine, Alkylation guanidine [, 
such as diphenylguanidine ], 3-(3, 4-dichlorophenyl)-l, and 1-dimethyl urea, 3-permutation phenyls -1, 
such as 3-phenyl -1, 1-dimethyl urea, 3-(4-chlorophenyl)-l, and 1-dimethyl urea, and 1-dimethyl ureas 
2-methyl imidazoline, 2-phenyl imidazoline, 2-undecyl imidazoline, Monoamino pyridines, such as 
imidazoline, such as 2-heptadecyl imidazoline, and 2-aminopyridine, Amine imide systems, such as N 
and N-dimethyl-N-(2-hydroxy-3-ant ROKISHI propyl) amine-N'-RAKUTO imide An ethyl phosphine, 
a propyl phosphine, a butyl phosphine, a phenyl phosphine, A trimethyl phosphine, a triethyl phosphine, 
tributyl phosphine, A trioctyl phosphine, triphenyl phosphine, tri-cyclohexyl phosphine, Organic 
phosphorus system compounds, such as triphenyl phosphine / triphenyl borane complex, and tetra- 
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phenyl phosphonium tetraphenylborate, Diazabicycloundecen system compounds, such as 1 and 8- 
diazabicyclo [5, 4, 0] undecene-diazabicyclo [ 7, 1, and 4-] [2, 2, 2] octane, etc. are raised. Especially, 
organic phosphorus system compounds and imidazole system compounds, such as above-mentioned 
triphenyl phosphine, are suitably used from the point of the ease of production of a hardening- 
accelerator content microcapsule, and the ease of handling. These are independent, or are combined two 
or more sorts and used. 

[0023] Moreover, although it does not limit in ordinary temperature as an organic solvent which can be 
connoted in the shell section (wall membrane) of a microcapsule especially if liquefied, it is necessary to 
choose what does not dissolve the shell section (wall membrane) at least. Specifically, oil, such as 
phenyl xylyl ethane besides organic solvents, such as ethyl acetate, a methyl ethyl ketone, an acetone, a 
methylene chloride, a xylene, toluene, and a tetrahydrofuran, and dialkyl naphthalene, can be used. 
[0024] As thermoplastics which forms the above-mentioned shell section (wall membrane), poly urea, 
polyurethane, amino resin, acrylic resin, etc. are raised, for example. Especially, poly urea is suitable 
when the stability at the time of storage, the destructive ease of the shell section at the time of hardened 
material shaping, etc. are taken into consideration. 

[0025] The polymer which makes main constituents the repeat unit especially expressed with the 
following general formula (1) as the above-mentioned poly urea is desirable. 



[0027] as mentioned above, a formula (1) - setting - Rl and R2 ****** - it is a hydrogen atom or a 
univalent organic radical, and R is a divalent organic radical. 

[0028] The polymer which makes main constituents the repeat unit expressed with the above-mentioned 
formula (1) is obtained by the poly addition reaction with for example, multiple -valued isocyanates and 
multiple-valued amines. Or it is obtained by the reaction with multiple-valued isocyanates and water. 
[0029] That what is necessary is just the compound which has two or more isocyanate radicals in 
intramolecular as the above-mentioned multiple-valued isocyanates specifically m-phenylene 
diisocyanate, p-phenylene diisocyanate, 2, 4-tolylene diisocyanate, 2, 6-tolylene diisocyanate, 
Naphthalene -1, 4-diisocyanate, diphenylmethane-4,4'-diisocyanate, 3 and 3'-dimethoxy -4, 4'-biphenyl 
diisocyanate, 3, and 3'-dimethyl diphenylmethane-4,4'-diisocyanate, Xylylene -1, 4-diisocyanate, 4, and 
4'-diphenylpropanediisocyanate, Trimethylene diisocyanate, hexamethylene di-isocyanate, A propylene 
-1, 2-diisocyanate, a butylene -1, 2-diisocyanate, Diisocyanate, such as the cyclo hexylene -1,2- 
diisocyanate, the cyclo hexylene -1, and 4-diisocyanate p-phenylene JIISO thiocyanate, the xylylene -1, 
4-JIISO thiocyanate, Tetra-isocyanates, such as tri-isocyanate [, such as ethylidyne JIISO thiocyanate, ], 
4, and 4'-dimethyl diphenylmethane -2, 2', 5, and 5'-tetra-isocyanate The addition product of 
hexamethylene di-isocyanate and hexane triol, 2, the addition product of 4-tolylene diisocyanate and a 
PURENTSU catechol, The addition product of tolylene diisocyanate and hexane triol, the addition 
product of tolylene diisocyanate and trimethylol propane, The addition product of xylylene diisocyanate, 
the addition product of trimethylol propane and hexamethylene di-isocyanate, and trimethylol propane, 
Triphenyl dimethylene tri-isocyanate, TETORAFENIRU trimethylene tetra-isocyanate, An isocyanate 
prepolymer like the trimer of aliphatic series multiple-valued isocyanates, such as PENTAFENIRU 
tetramethylen PENTA isocyanate, lysine isocyanate, and hexamethylene di-isocyanate, etc. is raised. 
These are independent, or are combined two or more sorts and used. 

[0030] It is desirable to use the isocyanate prepolymer represented by polymethylene polyphenyl 
isocyanates, such as tolylene diisocyanate, the addition product of trimethylol propane and xylylene 
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diisocyanate, and an addition product of trimethylol propane, triphenyl dimethylene tri-isocyanate, from 
the point of the film formation nature at the time of preparing a microcapsule also in the above- 
mentioned multiple-valued isocyanates or a mechanical strength. 

[0031] On the other hand as the above-mentioned multiple-valued isocyanates and multiple-valued 
amines made to react Specifically that what is necessary is just the compound which has two or more 
amino groups in intramolecular Diethylenetriamine, Trie thy lenetetramine, tetraethylenepentamine, 1, 6- 
hexamethylenediamine, 1 5 8-octamethylene diamine, 1, 12-dodeca methylene diamine, o- 
phenylenediamine, m-phenylenediamine, p-phenylene diamine, o-xylylene diamine, m-xylylene 
diamine, p-xylylene diamine, menthonaphtene diamine, screw (4-amino-3-methylcyclohexyl) methane, 
isophorone diamine, 1, 3-diamino cyclohexane, SUPIRO acetal system diamine, etc. are raised. These 
are independent, or are combined two or more sorts and used. 

[0032] Moreover, at a reaction with the above-mentioned multiple-valued isocyanates and water, when 
an amine is formed of hydrolysis of multiple-valued isocyanates and this amine reacts with an unreacted 
isocyanate radical by it first (the so-called self-polyaddition reaction), the polymer which makes main 
constituents the repeat unit expressed with said general formula (1) is formed. 
[0033] Especially if the above-mentioned hardening-accelerator content microcapsule can be 
microencapsulated, it cannot be limited, and it can be conventionally prepared by various well-known 
approaches. It is desirable from a viewpoint of homogenization of the shell section (wall membrane), or 
adjustment of wall membrane thickness to form and microencapsulate the shell section (wall membrane) 
especially using interfacial polymerization. 

[0034] The hardening-accelerator content microcapsule by the above-mentioned interfacial 
polymerization is the next, and is made and obtained. Namely, multiple-valued isocyanates are dissolved 
here by using a liquefied hardening accelerator as a core component. Thus, the solution obtained is oily, 
distributes this in the shape of an oil droplet as an oil phase in the aqueous phase, and produces the 
emulsion of an O/W mold (an oil phase / aqueous-phase mold). As for the mean particle diameter of 
each dispersed oil droplet, at this time, it is preferably desirable from the point of the stability of the 
emulsion under polymerization to be referred to as about 0.05-10 micrometers 0.05-50 micrometers. 
[0035] On the other hand, in dissolving a solid-state-like hardening accelerator in an organic solvent and 
considering as a core component, it becomes a shipping order / W (solid phase / oil phase / aqueous 
phase) type emulsion. Moreover, what is necessary is just to perform an interfacial polymerization by 
adjusting solubility in this case as the emulsion type of an O/O (oil phase/oil phase) mold, and an 
emulsion type of shipping order/O (solid phase / oil phase / oil phase) mold, although this emulsion type 
is the case where a hardening accelerator is oleophilic, and it is hard to be formed in the above- 
mentioned emulsion type when a hardening accelerator has a hydrophilic property. 
[0036] Subsequently, the hardening-accelerator content microcapsule which is made to carry out an 
interfacial polymerization between the multiple-valued isocyanates in an oil phase, performs a 
polyaddition reaction and makes the polymer of a poly urea system the shell section (wall membrane) 
preferably by adding a multiple-valued amine and polyhydric alcohol to the aqueous phase of the above- 
mentioned emulsion is obtained. 

[0037] Thus, the obtained hardening-accelerator content microcapsule (X component) takes the gestalt 
of a core/shell structure, and comes to connote a hardening accelerator to shell circles as a core 
component. And this hardening-accelerator content microcapsule can be isolated with the means which 
dries after the well-known means from the former, for example, centrifugal separation, or carries out 
spray drying. Moreover, for example, dissolution mixing can be carried out into the above-mentioned . 
thermosetting resin or a curing agent. Under the present circumstances, if needed, means, such as 
reduced pressure drying, can be used together and the organic solvent in a microcapsule can also be 
removed. 

[0038] As for the mean particle diameter of this hardening-accelerator content microcapsule (X 
component), it is desirable to set it as the range of 0.05-10 micrometers like the after-mentioned in 
consideration of shearing force, homogeneity dispersibility, etc. which are added in the case of 
manufacture of own stability of a microcapsule and an epoxy resin constituent, and it is the range of 0.1- 
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4 micrometers more preferably. Furthermore, it is desirable to set up so that the maximum grain size of 
the above-mentioned hardening-accelerator content microcapsule (X component) may be set to 20 
micrometers or less. That is, the microcapsule destruction by the shearing force in the case of 
manufacture of a thermosetting resin constituent can be controlled by setting the mean particle diameter 
of a hardening-accelerator content microcapsule (X component) as the above-mentioned range. 
Moreover, homogeneity distribution into thermosetting resin can be aimed at by setting a maximum 
grain size as 20 micrometers or less with the above-mentioned mean particle diameter. In addition, in 
this invention, although the shape of a ball is desirable as a configuration of this hardening-accelerator 
content microcapsule (X component), you may be an ellipse-like, and the configuration of this 
microcapsule ~ true ~ it is not spherical, and when particle size does not become settled uniformly like 
the shape of the shape of an ellipse, or flat, let the arithmetic average value of that diameter of the 
longest and diameter of the shortest be mean particle diameter. 

[0039] In this hardening-accelerator content microcapsule (X component), it is desirable especially 
desirable to set to 5 - 70% of the weight of the microcapsule whole quantity, and the amount of the 
hardening accelerator by which endocyst is carried out is 10 - 50 % of the weight. That is, it is because a 
possibility of becoming scarce is in the isolation nature and the mechanical strength of a hardening 
accelerator (core component) to which the thickness of the shell section (wall membrane) is too thin, and 
endocyst is carried out when the intensive matter of a hardening accelerator has the too long time 
amount of a hardening reaction, and becomes lacking in reactivity at less than 5 % of the weight and the 
intensive matter of a hardening accelerator exceeds 70 % of the weight conversely. 
[0040] Moreover, it is desirable especially desirable to set up to 3 - 25%, and the ratio of the shell 
section (wall membrane) thickness to the particle size of the above-mentioned hardening-accelerator 
content microcapsule (X component) is set up to 5 - 25%. That is, it is because the inclination it 
becomes inadequate emitting [ by which endocyst is carried out / of a hardening accelerator ] will be 
seen if sufficient mechanical strength is not obtained to the share which the above-mentioned ratio joins 
in the kneading process at the time of thermosetting resin constituent manufacture at less than 3% and it 
exceeds 25%. 

[0041] And as for the loadings of the above-mentioned hardening-accelerator content microcapsule (X 
component), it is desirable to set it as the 0.1 to 30 section to the epoxy resin 100 weight section (for it 
to abbreviate to the "section" below). It is the rate of the five to 15 section especially preferably. That is, 
it is because a cure rate will be too quick and a fluidity will be spoiled, if the loadings of the above- 
mentioned hardening-accelerator content microcapsule (X component) have a too slow cure rate, cause a 
strong fall in the less than 0.1 sections and exceed the 30 sections. 

[0042] As a minerals bulking agent (Y component) used with the above-mentioned hardening- 
accelerator content microcapsule (X component), a silica, clay, gypsum fibrosum, a calcium carbonate, a 
barium sulfate, an oxidization alumina, beryllium oxide, silicon carbide, nitrogen silicon, etc. are raised. 
A spherical minerals bulking agent and a processed [ grinding ] minerals bulking agent are used 
preferably, and, specifically, a crystalline silica [ finishing / grinding processing ] and spherical fused 
silica are used especially preferably. 

[0043] And it is necessary to set up so that the particle size of the above-mentioned minerals bulking 
agent (Y component) may be 0.5 to 1.5 times the particle size of the above-mentioned hardening- 
accelerator content microcapsule (X component). It is 0.7 to 1 .2 times the particle size of a hardening- 
accelerator content microcapsule (X component) especially preferably. That is, when the particle size of 
a minerals bulking agent (Y component) is small like less than 0.5 times of the particle size of a 
hardening-accelerator content microcapsule (X component), while it is inferior to dispersibility, it 
becomes easy to condense the minerals bulking agent itself. Conversely, it is because a result inferior to 
dispersibility will be brought exceeding 1.5 times if large. Thus, in order that the minerals bulking agent 
(Y component) set as the above-mentioned specific particle size by setting the particle size of a minerals 
bulking agent (Y component) as the 0.5 to 1.5 times as many range as this to the particle size of a 
hardening-accelerator content microcapsule (X component) may show the operation like lubricant to the 
above-mentioned hardening-accelerator content microcapsule, destruction of the above-mentioned 
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microcapsule at the time of kneading of each component comes to be prevented. 
[0044] And it is desirable to set also including the minerals bulking agent (Y component) set as the 
above-mentioned specific particle size as loadings of the whole minerals bulking agent to 70% of the 
weight or more of the whole thermosetting resin constituent. It is 80 - 95 % of the weight especially 
preferably. That is, it is because the inclination for solder thermal resistance to fall [ the loadings of the 
whole minerals bulking agent ] sharply at less than 70 % of the weight is seen. In addition, as minerals 
bulking agents other than the minerals bulking agent (Y component) set as the above-mentioned specific 
particle size, the same thing as the above-mentioned Y component, for example, a silica, clay, gypsum 
fibrosum, a calcium carbonate, a barium sulfate, an oxidization alumina, beryllium oxide, silicon 
carbide, nitrogen silicon, etc. are raised. In as well as [ the above ], a spherical minerals bulking agent 
and a processed [ grinding ] minerals bulking agent are used preferably, and, specifically, a crystalline 
silica [ finishing / grinding processing ] and spherical fused silica are used especially preferably. 
[0045] As for the loadings of the minerals bulking agent (Y component) set as the above-mentioned 
specific particle size into the above-mentioned whole minerals bulking agent, it is desirable to set it as 
0.5 or more times of the loadings of the above-mentioned hardening-accelerator content microcapsule 
(X component), and it is the 0.5 to 30 times as much range as the loadings of X component more 
preferably. That is, when there are too few loadings of Y component like less than 0.5 times of the 
loadings of X component, a possibility that generating of hardening unevenness may arise is in the 
hardening object which the dispersibility of a hardening-accelerator content microcapsule may worsen 
and is acquired. Moreover, it is because there is a possibility that the melt viscosity of a resin system 
may become high at the time of transfer molding, and un-arranging may arise when there are too many 
loadings of Y component exceeding 30 times of the loadings of X component. 
[0046] In addition, other additives can be suitably blended with the thermosetting resin constituent of 
this invention if needed in addition to the above-mentioned thermosetting resin, a curing agent, a 
hardening-accelerator content microcapsule (X component) and a specific minerals bulking agent (Y 
component), and the usual minerals bulking agent. 

[0047] As an additive besides the above, a flame retarder, a wax, etc. are raised, for example. 
[0048] As the above-mentioned flame retarder, a novolak mold bromine-ized epoxy resin, a bromine- 
ized bisphenol A mold epoxy resin, an antimony trioxide, antimony pentoxide, etc. are raised, and these 
are independent, or they are combined two or more sorts and used. 

[0049] As the above-mentioned wax, it is independent, or compounds, such as a higher fatty acid, 
higher- fatty-acid ester, and higher-fatty-acid calcium, are raised, and two or more sorts are used 
collectively. 

[0050] Furthermore, in addition to add-in material besides the above, components, such as silicone oil 
and silicone rubber, and synthetic rubber, are blended, low stress-ization may be attained or ion trap 
agents, such as hydrotalcites and bismuth hydroxide, may be blended with the thermosetting resin 
constituent of this invention for the purpose of the improvement in dependability in a humidity-tolerant 
reliability test. 

[0051] The thermosetting resin constituent of this invention can be manufactured as follows, for 
example. First, as stated previously, a hardening-accelerator content microcapsule (X component) is 
produced in interfacial polymerization. 

[0052] Subsequently, with the above-mentioned hardening-accelerator content microcapsule (X 
component), after mixing all other remaining components, it applies to kneading machines, such as a 
roll mill machine, and it kneads in the state of heating, and melting mixing is carried out. Although heat 
and shearing force work to a hardening-accelerator content microcapsule (X component) at this time, in 
this phase, thermal stability is good and the thermoplastics which has the property in which the shell 
section (wall membrane) is destroyed by heat simply at the time of closure shaping is used for this 
microcapsule as a shell section (wall membrane) formation ingredient. Poly urea is suitably used 
especially as this thermoplastics. Moreover, as stated previously, it is desirable from the point of the 
stability of a microcapsule, and dispersibility to set preferably 0.05-10 micrometers of mean particle 
diameter of a microcapsule as the range of 0.1-4 micrometers to the shearing force which joins a 
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microcapsule. 

[0053] Next, after cooling this at a room temperature, a well-known means can grind and the 
thermosetting resin constituent made into the purpose can be manufactured by going via a series of 
processes of tableting if needed. 

[0054] In this invention, especially the closure of a semiconductor device that comes to use the above- 
mentioned thermosetting resin constituent cannot be limited, and can be performed by the well-known 
mold approaches, such as the usual transfer molding. 

[0055] Thus, since the resin seal of the semiconductor device obtained is carried out with the 
thermosetting resin constituent using the minerals bulking agent (Y component) with which the particle 
size was set up 0.5 to 1.5 times to the particle size of the above-mentioned microcapsule with said 
hardening-accelerator content microcapsule (X component), a uniform semiconductor package is 
obtained by the resin seal by the thermosetting resin constituent excellent in preservation stability, 
without also producing the fluid fall at the time of package manufacture. 
[0056] Below, it combines with the example of a comparison and an example is explained. 
[0057] In advance of the example, the hardening-accelerator content microcapsule was produced 
according to the approach shown below. 

[0058] [Hardening-accelerator content microcapsule CI] It produced in the above-mentioned interfacial 
polymerization. That is, when stated in more detail, homogeneity was made to dissolve three mols of 
xylylene diisocyanate, and the addition product 10 one mol [ of trimethylol propane ] section in the 
triphenyl phosphine 4 section as a curing agent, and the oil phase was prepared. Moreover, the aqueous 
phase which consists of the distilled water 95 section and the polyvinyl alcohol 5 section was prepared 
separately, and the oil phase which carried out [ above-mentioned ] preparation into this was added, and 
it emulsified in the homomixer (8000rpm), and changed into the emulsion condition, and this was taught 
to the polymerization reactor equipped with reflux tubing, the agitator, and the dropping funnel. 
[0059] On the other hand, the water-solution 13 section containing the triethylenetetramine 3 section 
was prepared, and it put in in the dropping funnel which equipped the above-mentioned polymerization 
reactor with this, and it was dropped at the emulsion in a reactor, the polymerization was performed at 
70 degrees C for 3 hours, and the microcapsule CI was produced. Thus, the microcapsule CI of] 
structure which makes main constituents the repeat unit expressed with said formula (1) whose shell 
thickness ratio 20%:R1 to the poly urea shell [particle size which connoted triphenyl phosphine is 
hydrogen, and whose R2 is hydrogen was manufactured (8 micrometers of maximum grain sizes [ Being 
1 micrometer in mean particle diameter. ]). 

[0060] [Hardening-accelerator content microcapsule C2] It produced in the above-mentioned interfacial 
polymerization. Although the production approach was the same as that of ****, it performed the 
homomixer at the time of emulsifying and producing an emulsion by 3000rpm. Thus, the microcapsule 
C2 of] structure which makes main constituents the repeat unit expressed with said formula (1) whose 
shell thickness ratio 20%:R1 to the poly urea shell [particle size which connoted triphenyl phosphine is 
hydrogen, and whose R2 is hydrogen was manufactured (30 micrometers of maximum grain sizes 
[ Being 15 micrometers in mean particle diameter. ]). 
[0061] On the other hand, each component shown below was prepared. 

[0062] [Thermosetting resin Al] 4 and 4'-screw (2, 3-epoxy propoxy) -3, 3', 5, and 5'-tetramethyl 
biphenyl epoxy resin (weight per epoxy equivalent 200) 

[0063] [Thermosetting resin A2] Cresol novolak mold epoxy resin (weight per epoxy equivalent 198) 
[0064] [Curing agent Bl] Phenol aralkyl resin expressed with said general formula (3) (hydroxyl 
equivalent 175: the inside of a formula (3), n=0-21) 

[0065] [Minerals bulking agent Dl] Spherical fused silica powder with a mean particle diameter of 0.7 
micrometers [0066] [Minerals bulking agent D2] Spherical fused silica powder with a mean particle 
diameter of 1 .2 micrometers [0067] [Minerals bulking agent D3] Spherical fused silica powder with a 
mean particle diameter of 2.0 micrometers [0068] [Minerals bulking agent D4] Spherical fused silica 
powder with a mean particle diameter of 0.1 micrometers [0069] [Minerals bulking agent D5] The 
mixed silica powder which consists of 70 % of the weight (mean particle diameter: 30 micrometers) 
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(rate in mixed silica powder of occupying) of spherical fused silica powder, and 30 % of the weight 
(mean particle diameter: 6 micrometers) (rate in mixed silica powder of occupying) of crystalline silica 
powder [ finishing / grinding processing ] was used. 
[0070] 

[Examples 1-4, the examples 1-4 of a comparison] It blended at a rate which shows each component 
shown in the following Table 1 and 2 in this table, and the epoxy resin constituent of the shape of 
powder made into the purpose was obtained by grinding, after kneading and cooling with a roll mill 
machine (100 degrees C). 
[0071] 
[Table 1] 
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[0072] 
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[0073] Thus, the evaluation trial (they are a degree of hardness of 60 seconds after and shelf life at the 
gel time in 175 degrees C and 175 degrees C) shown below using the epoxy resin constituent of the 
shape of each powder of the acquired example and the example of a comparison was presented. These 
results are collectively shown in the after-mentioned Table 3 and 4. 

[0074] [Gel time in 175 degrees C] The gel time in 175 degrees C was measured according to the hot- 
platen type gel time measuring method. 

[0075] [175 degree C - degree-of-hardness] of 60 seconds after - the degree of hardness at the time of 
heat was measured using the Shore D hardness meter immediately after fabricating on the conditions for 
175 degree-Cx 60 seconds. 

[0076] [Shelf life] The powdered epoxy resin constituent was first preformed in the shape of a tablet 
(diameter [ of 24.5mm ] x thickness of 20mm). the spiral spiral flow which heated this tablet to 
convention temperature (175**5 degrees C) beforehand - public funds ~ up to the back of the pot of a 
mold -- inserting - eye a mold clamp - carrying out - a mold clamp pressure - 210** 10kg/cm2 up to - 
- it raised. Next, a mold clamp pressure is 210**10kg/cm2. When it reaches, an epoxy resin constituent 
is poured in by the plunger, and it is the transfer pressure of 70**5kg/cm2. After reaching, transfer 
pressure was put for 50 seconds per minute. Subsequently, the plunger pressure of a transfer-molding 
machine was extracted, clamping pressure was extracted further, and metal mold was opened. And the 
spiral flow value was acquired by measuring the swirl die length of a moldings to a minimum of 2.5mm 
(it applies to EMMI 1-66). This was made into the early spiral flow value (initial SF value). 
[0077] On the other hand, the powdered epoxy resin constituent was preformed like the above in the 
shape of a tablet (diameter [ of 24.5mm ] x thickness of 20mm), and this tablet was left for three days on 
30-degree C temperature conditions. The spiral flow value was acquired like measurement of the above- 
mentioned initial SF value using the tablet after this neglect. This was made into the spiral flow value 
after preservation (after [ preservation ] SF value) for three days. 
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[0078] From the above-mentioned initial SF value and SF value after preservation, spiral flow retention 

(%) was computed by the following formula. 

[0079] 

[Equation 1] Spiral flow retention (%) =(after [ preservation ] SF value)/(initial SF value) x 100 [0080] 
[Mold-release characteristic] First, using the die of a three-tiered structure (a punch 10, a medium size 
11, female mold 12) as shown in drawing 1 , it fabricated on the conditions for 175 degree-Cx 60 
seconds, and the load at the time of the mold release in an epoxy resin constituent hardening object was 
measured. For 13, as for sprue and 15, in drawing, cull and 14 are [ a runner and 16 ] mold cavities. As 
shown in drawing 2 , measurement of the load at the time of mold release laid the medium size 1 1 of a 
die on susceptor 17, and unmolded the epoxy resin constituent hardening object 19 in a medium size 1 1 
from the upper part using the push pull gage 18. The load value at this time was measured. 
[0081] Furthermore, it preformed using the epoxy resin constituent of the shape of powder acquired in 
each above-mentioned example and the example of a comparison in the shape of a tablet (diameter [ of 
24.5mm ] x thickness of 20mm), and this tablet was left for three days on 30-degree C temperature 
conditions, subsequently, this left tablet ~ using - a semiconductor device — [ ~ 80 a pin 4 — direction 
flat package:QFP-80 (14mmx20mmx thickness of 2.7mm), a leadframe MF 202, and semiconductor 
device (8mmx8mmx thickness of 0.37mm)] were produced in transfer molding (conditions: 175 degree- 
Cx 2 minutes). 

[0082] [Poor shaping evaluation] The number (inside of 120 pieces) which poor shaping generated was 
first measured about the obtained semiconductor device. That is, the above-mentioned QFP-80 [ ten- 
shot ] (14mmx20mmx thickness of 2.7mm) was fabricated with the automatic making machine (the 
product made from TOWA, VPS-40), and non-filling generating and formation of a void were 
evaluated. In addition, formation of the above-mentioned void was measured with the soft X-ray 
apparatus, and made the defect that in which the thing with a diameter of 0.1mm or more was formed. 
[0083] Moreover, the conditions of RH neglect were presented with the obtained semiconductor device 
121 degree-Cx2 atmospheric-pressure xl00% (PCT test), the energization trial of the testing device in a 
package was performed, and the shorting thing was made into the defect. 

[0084] [Solder-proof crack incidence rate] After making this absorb moisture after prebaking of 120 
degree-Cx 1 hour for 85 degrees C / 85%RHx 168 hours using the semiconductor device obtained the 
account of a top, the evaluation trial for 90 seconds (crack-proof nature) was performed by 215-degree C 
VPS. And the number which the crack generated was measured. These results are shown in following 



Table 3 - 5. 
[0085] 
[ Table 3] 
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89 


90 


ft 
tt 


mm (kg) 


4.5 


5.2 


4.8 


11.5 


(96) 


10 


10 


15 


60 


mm 


PCTxXh 
* (W 


80 


120 


120 


80 




20 


30 


20 


40 



* : 5 0 9tf*a*-CCD«»JH**Lfco 



[0087] The result of above-mentioned Table 3 and 4 shows that all example articles are excellent in 
shelf life. Moreover, it excels also in a mold-release characteristic, and since the defect incidence rate of 
a moldings is also 0%, the epoxy resin constituent of an example article has high storage stability, and it 
turns out that it is suitable for using this as a closure ingredient of a semiconductor device. Furthermore, 
the good result was obtained in a PCT test and the crack-proof sex test. If the epoxy resin constituent of 
an example is used as a closure ingredient of a semiconductor device, the semiconductor device 
equipped with high dependability will be obtained from this. On the other hand, the defect of a 
semiconductor device had occurred over all and the example article of a comparison had the defect 
incidence rate especially as highest as 60% in four examples of a comparison. Moreover, the incidence 
rate of a solder crack was also as high as 20% or more. 
[0088] 

[Effect of the Invention] As mentioned above, the thermosetting resin constituent of this invention With 
the hardening-accelerator content microcapsule (X component) with which the core section which 
consists of a hardening accelerator has the core/shell structure covered with the shell section which 
consists of thermoplastics Since the minerals bulking agent (Y component) which has the set-up particle 
size is contained so that it may become 0.5 to 1.5 times to the particle size of this hardening-accelerator 
content microcapsule, The above-mentioned minerals bulking agent (Y component) exists in the 
perimeter of the above-mentioned microcapsule, and destruction of the above-mentioned [ the operation 
like lubricant / an example and result ] microcapsule at the time of kneading of each component is 
prevented. Therefore, since a fluidity does not fall without emitting the hardening accelerator by which 
endocyst was carried out when this is used as a semi-conductor closure ingredient while storage stability 
improves, a void is not formed, either but the semiconductor package by the uniform resin seal is 
obtained. 

[0089] And by setting up the ratio of the thickness of the shell section to the particle size of the above- 
mentioned hardening-accelerator content microcapsule (X component) with 3 - 25%, it becomes 
possible to fulfill to coincidence grant of sufficient reinforcement at the time of the kneading process of 
a thermosetting resin constituent, and the good emission of a hardening accelerator by which endocyst is 
carried out, and will become much more desirable. 

[0090] In the case of the poly urea to which the thermoplastics which forms the shell section of the 
above-mentioned hardening-accelerator content microcapsule (X component) especially makes main 
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constituents the repeat unit expressed with said general formula (1), improvement in the stability at the 
time of storage and the destructive ease of the shell section at the time of hardened material shaping are 
given, and it is especially desirable. 

[0091] Although the thermosetting resin constituent of this invention is the optimal as a closure 
ingredient of a semiconductor device as mentioned above, it is useful also in other fields, for example, 
fields, such as adhesives and a coating. 



[Translation done.] 
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